Apoptotic effects of norfloxacin on corneal endothelial cells.
Norfloxacin, a frequently used ocular antibiotic, might have cytotoxic effect on human corneal endothelial cells (HCECs), subsequently damage the cornea and finally impair human vision. However, the possible mechanisms of cytotoxicity of norfloxacin to HCEC line are unclear. Herein, we investigated the cytotoxicity of norfloxacin and its underlying cellular and molecular mechanisms using in vitro cultured non-transfected HCECs and verified the cytotoxicity with cat corneal endothelium in vivo. In the present study, the cytotoxicity of norfloxacin in the in vitro cultured HCECs was recognized by causing abnormal morphology such as cell shrinkage and detachment from plate bottom, and decline of viability of in vitro cultured HCECs. Then, its cytotoxicity was verified by inducing reduction of cell density and morphological abnormality of in vivo cat corneal endothelial cells. Furthermore, the cytotoxicity of norfloxacin in HCECs was corroborated as apoptosis by elevation of plasma membrane permeability, S phase arrest, phosphatidylserine externalization, DNA fragmentation, and apoptotic body formation in in vitro cultured HCECs and apoptosis-like swollen cells in the in vivo model. Moreover, norfloxacin induced extrinsic death receptor-mediated apoptosis pathway by activating caspase-2/-8/-3 and intrinsic mitochondrion-dependent apoptosis pathway by downregulating anti-apoptotic Bcl-2 and upregulating of pro-apoptotic Bad, which disrupted mitochondrial transmembrane potential, subsequently upregulated cytoplasmic cytochrome c and apoptosis-inducing factor and finally activated caspase-9/-3. Generally, norfloxacin induces HCE cell apoptosis via a death receptor-mediated and mitochondrion-dependent signaling pathway.